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SKATEBOARD 

5 

BACKGROUND OF THE INVENTON 
1 . Field of the Invention 
gB€ HNICAL gjgfcrg 
[0001 ] 

10 The present invention relates to a skateboard, and more 

specifically , the present invention relates to a powered 
skateboard which includes a drive wheel supplied with rotary 
power by a drive motor. 



15 2. Description of the Related Art DACKCROUND ART 
[0002] 

Conventionally, powered skateboards that are driven 
bydriv- abic with a drive motor are known, an example of which 
is disclosed in JP-A 2000-140190, which is hereinafter 
20 referred to as Patent Document 1 . 
[0003] 

According to the powered skateboard disclosed in Patent 
Document 1 , the drive motor and the drive wheel supplied with 
rotary power by the drive motor are provided on a bottom side 

25 of the board. Further, a motor controller control — moans , 

which includes a controller for controlling the motor, a 
battery as a power source and so on, is attached to a bottom 
surface of the board. 
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DISCLOSURE OF THE INVENTION 
PROBLEMS TO BE SOLVED BY T HE INVENTI ON 
5 [0004] 

According to this technique, however, the controller and 
the battery are attached entirely and integrally with the 
board. Therefore, when the board is used and as the board is 
deformed by with the rider 's weight, the deformation load^ for 
10 example^ acts directly on the controller or the battery, 
potentially causing an adverse influence on the controller or 
the battery. 
[0005] 

In order to reduce the deformation of the board, the 
15 board may be made of a material which has a high 
strength/rigidity rather than a flexible structural material, 
or the board may be provided with a reinforcing member for 
enhanced strength/rigidity. However, superior 

strength/rigidity will lead to unnatural riding and 
20 operability. 

SUMMARY OF THE INVENTION 

[0006] 

In order ^fe — is — therefore a primary object — of the pr e sent 
25 invention to overcome the problems described above, preferred 
embodiments of the present invention provide a skateboard 
that provides a capablc — e€ — o ffering natural ride and good 
operability without adversely influencing a drive power 
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control ler cont rolling — means such as a controller and a 
battery. 

MEA NS FOR SO LVING THE PROBLE MS 
5 [0007] 

According to a preferred embodiment -aft aspect of the 

present invention, there is provided — a skateboard which 

includes^ a board^y- wheels provided on a bottom side of the 
board— at a — front and a — rear regions thereof , a j — motor 

10 controller arranged to supply control — means for — supplying at 
least one of the wheels with rotary power^-f- a case provided on 
a bottom side of the board and housing the motor 

controller , control — means ; and a fixing element arrang e d t o 

f ixmeans — fe*= — fixing a center region of the case to the board, 

15 leaving a— front and a— rear end regions of the case free. 
[0008] 

According to t h e present invention, — a preferred embodiment 
of the present invention, an approximately central genera-l-l-y 
c e nter region of the case is fixed to the board by the fixing 

20 element mcans , and the front and the rear ends of the case are 
free ends. Therefore, for example, when the rider applies 
ahir-s- load onto the board, causing the approximately 
central making — £ke — generally center region of the board to be 
displaced ( f lexed dioplacc — (flex ) in vertical directions on the 

25 front and the rear wheels serving as fulcrum points, the case 
does not deform so there is no adverse influence on the motor 

controller, which may include e ontrol mea-ns s-ue- h as - a 

controller and a battery. Further, since the board is not 
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subject to a resisting force from the case against the 
deflection of the board, good operability by the rider's feet 
is obtained, and a natural comfortable ride can be assured due 
to suspension. 
5 [0009] 

According to another preferred embodiment aspect of the 

present invention, there i-s — provided — a skateboard which 

includes-*- a board^f- wheels provided on a bottom side of the 
board— at a — front and -a — rear regions thereof , a 7 — motor 

10 controller arranged to supply control — means — — supplying at 
least one of the wheels with rotary power^t a case provided on 
a bottom side of the board and housing the motor 

contro ller , control — me a ns ; and a support memb er a rrange d to 

support supporting means — — supporting the case on the bottom 

15 side of the board, and move capablc — e€ — moving longitudinally 
relative to e# the board at least when a load is applied on the 
board . 

[001 ol 

20 According to this preferred embodiment of the present 

invention, even if the rider applies ah-i-s- load onto the board 
and causes makes the generally central c enter region of the 
board to be displaced ( f lexed displace (flex ) in vertical 
directions, the support member supporting — means of the case 

25 moves in fore-and-aft directions (longitudinally of the board) 
in accordance with the amount of displacement, reducing the 
deformation load, vibration , force, etc. that is applied to 
the case. Use of the skateboard under such a condition does 
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not deform the case, and so there is no adverse influence on 
the motor control — means — ouch — ars — ^ke — controller, which may 
include, for example, a controller, a ^he — battery and other 
elements . so on. Further, since the board is not subject to a 
5 resisting force from the case against the deflection of the 
board, good operability by the rider / s feet is obtained, and a 
natural comfortable ride can be assured due to suspension. 
[001 1 1 

Preferably, the skateboard further includes a weight 
10 transfer detection sensor for detecting weight transfer of a 
rider riding on the board. The motor controller is preferably 
arranged to supply control — means — supplies the wheel with the 
rotary force in accordance with a detection signal from the 
weight transfer detection sensor. In this case, good driving 
15 control ofe-a-n — be — made on the wheel in accordance with the 
weight transfer of by the rider can be achieved . 
[001 2] 

Further, preferably, the board is made of pro v ided — by — a 
flexible structural material. In this case, the board flexes 
20 in vertical directions, making it possible to further improve 
operability by the rider's feet, further improve riding 
comfort due to suspension, and contribute to reduced weight. 
[001 3] 

The present invention is advantageous when the motor 
25 controller control — means includes a controller or a battery 
which is susceptible to bending. 
[0014] 

Further, preferred embodiments of the present invention 
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are i-s— advantageous when the controller includes a plurality 
of batteries which are electrically connected with each other. 
Since each battery is heavy, the electrical connection between 
the batteries is likely to be cut by applied -a — stress. 
5 However, according to preferred embodiments of the present 
invention, the case does not deform, and thus s-e does not exert 
stress on the batteries, preventing such a problem. 
[001 5] 

The term "skateboard" used in the description of 
10 preferred embodiments of the present invention means a mobile 
body which includes a plurality of wheels and a board 
disposed thereon, for a rider to ride on an upper surface of 
the board to transport. 

15 BRIEF DESCRIPTION OF THE DRAWING S 
[0016] 

Other features, elements, characteristics and advantages 
of the present invention will become more apparent from the 
following detailed description of preferred embodiments 
20 thereof with reference to the attached drawings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

- [ - Fig. 1] 



25 A perspective — view — showing — an — embodiment — af — £he — present 

in v ent ion . 

A — sid e — view — showing — a — skateboard without — a-n — intermediate 



7 



portion . 

-(• Fig. 3 4- 



A — schematic — diagram — of — a — section, — showing — how — a — front 
wheel which serves as a free whe e l is attached. 

5 -4 Fig. 4 4- 

A conceptual diagram of a section, — showing a construction 
of a rear wheel which serves — as a drive wheel, — and how — irt — *-& 
att a ched . 

4- Fig. 5 4- 

10 A — conceptual — diagram — of — a — section, — showing — inside — &€■ — a 
case and how the case is attached. 
-(- Fig. 6 4- 

A conceptual diagram as a plan view, — showing an in si d e of 
the case. 

15 -4 Fig. 7 4- 

A controller bloclc diagram of the skat e board. 

-(- Fig. 8 4- 

A concep t u al — dia g ram — s h o w ing — hew — t-he — e-as-e — ±s — s^-p-perted- 
when no load is applied in the embodiment in Fig. — 4-r 

20 -( Fig. 9 4- 

A — conceptual — diagram — showing — how the — case — i-s — supported 
when a load is applied in the embodiment in Fig. — W- 
-4 Fig. 10 4- 

Shows — a — primary — portion — of — anoth e r — embodiment — of — the 
25 present — invention : — Fig. — 10(a) — i-s — a — conceptual — diagram — as — a 
side view-7 — and Fig. 1 0 (b -) — is a c onceptual diagra m as a— bet-tom 
vi ew * 

- {Fig. Il l— 
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A perspective view of the case used in the — embodiment — ift 
Fig. 10. 

-f Fig. 12 4- 

A — conceptual — diagram — sh o w i ng — how — the — case — 5ts — supported 
5 when no load is applied in th e embodiment in Fig. — 1 0 . 
-t rig. 1 3 4— 

A — conceptual — diagram — showing — how — t-he — case — ±-s — supported 
when a load is applied in the embodiment in Fig. — 1 0 . 
4 Fig. 14 4- 

10 Shows — another embodiment — of — t-he — present — invention: — Fig. 
14(a) — is a conceptual diagram as a plan view, — Fig. — 1 4 (b) — is a 
conceptual — diagram showing how the — case — ie — supported when no 

load is applied, — and Fig. — 14(C) — is a conceptual diagram as a 
bottom view. 

15 4Fig. 15 4- 

Fig. — 15(a) — i-s — a — conceptual — diagram — showing — how — fe-he — case 
is s upp orte d when a load is appli e d in the e mbodi m ent — in F i g. 
4-4-, — Fig . — 15 ( b) is a co n ceptual di-agram as a bottom vi -ew-r— 

- ( ■ Fig. 16 4- 

20 A conceptual diagram of a section, — showing a case housing 

two controllers. 

LEGEND 

[00171 

25 Fig. 1 is a perspective view showing a preferred 

embodiment of the present invention. 

4- — - — Skateboard 

-3 Board 
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— 7 Wheels — 

9-, — 9-a Controllers 

4-4 Battery 

4-2 Motor control means 

5 4-3 Cqgc 

4-5 Drive motor 

— 6-9 Long holes 

-54 Fixing bolt 

-5-3-7 — 5-5 Weight transf er det ec tion s e nsors 

10 €4 Rod member 

€3 Guide rail 

&% Bolt 

6-3 Nttt- 



15 DECT MODE FOR CARRYING OUT THE INVENTION 
[0018] 

Herein after, — e mbodiments of the present — inv e ntion will be 
described w - ith reference to the drawings. 

Referring — t-e—Fig. 2 is a side view showing a skateboard 
20 without an intermediate portion. a — skateboard — 1 as — an 



embodiment — e-f — the — present — invention includes — a — platy — board 


\UCVOA./ Mil U. U.J.i^l u. 




the board 3, — wheels — 5 — a-ad — 7- 

1, T _ _ 4- ~ ^_ - 


arc provided respectively. At — a 




case is supported as shown in Fig. — 5 and Fig. — — which houses 






e-en-t roller — (control — circuit 
serves as a power source of 


board) — 9 — and a battery — W — wh-ieh 
the controller 9. The controller 
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9 — and the battery — M — a^e — fixed — on a bottom surface — &€ — the 

cage — The battery — W — includes, — #e*= — exampl e , — a plurality 

(sixteen — in — fehe — present — embodiment) — e£ — cells — W-a — which — a^e 

electrically — connected — ±n — series — by — welding . The — cells — W-a 

arc provided by Ni Cd battery cells — §€tfr — example . Not e — that 

if* — F ig . — 5 — and — Fig. — 6-? — a — reference — code — "1 lb" — indicates — a 
weldmcnt — at — which mutually — adjacent — cells — lA-a — a*e — connected 
w it h ea c h other 
[0019] 

Fig, 3 is a schematic diagram of a section, showing how a 
front wheel which serves as a free wheel is attached. 

The board — 3 — is — made — e€ — flexible — structural — material — such 
as — plyw o o d, — se — that — it — is — generally — horizontal — as — s h o w n — in 
Fig. — 8 under no load, — b^t — flexes — in vertical directions und e r 
15 -a — load — as — shown — in — Fig . — 9-, — bringing — a — center — portion — into — a 
downwardly — recessed — curve — e-n — a — front — and — a — rear — wheels — Eb — 1 

ser vin g — as f ulcrums . Since — the — flexible — structural — material 

flexes in vertie ai — direct ions , it p-rovides i mpr o ved 

operability hy feet , providing suspension — which improves 

20 riding comfort, — as well as contributes — to reduced weight. — The 
flexible — structural — material — should preferably hav e — a — spring 

coefficient — between — 4-§ — kg/cm — and — 3-0 — kg/ cm. I-n — the — present 

embodiment , — a — flexible — structural — material — having — a — 2£ — kg/cm 
spring coefficient — (sagging 1 — cm under a 20 kg load) — is used. 
25 The — flexible — structural — material — is — also — called — flexibly 
be-n dablc mat erial. 
[0020] 

Fig. 4 is a conceptual diagram of a section, showing a 
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construction of a rear wheel which serves as a drive wheel, 
and how it is attached. 

Each of the wheels — 5-? — 7 is a single wheel. The wheel 5 in 

the — front — s e rves — as — a — free — wheel — whereas — the — w heel — 7 — at — the 
5 rear serves — as a drive wheel which incorporates — a drive motor 
4-5^- 

[0021 ] 

Referring to Fig . 5 is a conceptual diagram of a section, 
showing the inside of a case and how the case is attached.— ^- 

10 a-nd — Fig. — 3-7 the — free — wheel — e-r- — the — whe e l — 5 is — rotatably 

support e d by — a — supporting — arm — The — supporting — arm — t7 — is 

formed — in — a — downward — facing — — and — includes — an — upper — arm 
portion — 17a, — and — a — right — and — a — left — arm — portions — 1 7b , — 1 7b . 
T-he — upper — arm — portion — 4-7^ — is — supported — pivotably — fr e ely — in 

15 -3-6-0 — degr e e s — by — a — fixed — frame — 2-1 — v-±-a — an — arm shaft — V9-~. As- 
s-hewn — in — Fig. — V- f — the — fixed — frame — 2A — is — integrally fixed — to 
and — supp orted — en — a — bottom — surface — e-f — the — board — 3 — with — s-ix 
fa stening b o l ts — 23 . 
[0022] 

20 Fig. 6 is a conceptual diagram as a plan view, showing an 

inside of the case. 

Each of the right and the left arm portions 17b, — 1 7b has a 
long hole 25 which exte nds i n forward and rearward d i rections. 
The long hole — 2-5 — is provided with a wheel — attaching shaft — 2-7- 

25 which — rotatably — supports — the — wheel — 5-= Therefore , — attaching 

location — &€ — th e fron t — wheel — or th e — -wheei — 5 — is — a-d^-ust-abie 
w ithin the long h ole 25 by mo ving th e wheel in th e for w ard— or 
rearward direction for a desired turning characteristic of the 
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skateboard 1 . 
[00231 

Referring — fee— Fig . 7 is a controller block diagram of the 
skateboard 2 and Fig, — 4-> — a hollow fix ed sl ee v e 29 is provide d: 
5 inside the driv e wh e el or the wheel 7 , — and the drive motor 1 5 

4rs — fixed — within — t-he — fixed — sleeve — 2-9-; A — bearing — 3 J l — -is- 

provided — en — each — side — e€ — t-he — fixed — sleeve — 2-9-: 3%e — bearings 

3-1 — rotatably — support — fefee — wheel — ?-= ¥he — fixed — sleeve — 2-9 — has- 

two side portions — 29a, — each integrally fixed to and supported 
10 by a supporting arm 35 via a wheel attaching shaft 33 . 
[00241 

Fig, 8 is a conceptual diagram showing how the case is 
su pporte d when no load is app lied in the pre fe rred embodiment 
in Fig, ¥he — supporting arm 35 — is — formed in — a downward — facing 

15 \h — and includes — an upper — arm portion — 35a, — and a — r i ght — and a 
left — a-Fffl — portions — 35b, — — which — provides — fix e d — support — t-e 

the si d e p or tio ns — 29a of the — fixed sleeve — Th e upper arm 

portion 35a is — p-i v ot ab le — freel y — in 36 0 degre es — a^e-u^ d an — a-rm 
shaft — 3-7-? — and — i-s — supported — by — a — fixed — frame — 3-9^ Srh-e — fixed 

20 frame — 59 — i-s — i ntegrally — fixed — t-e — a-ftd — s up ported — en — a — bottom 
surface of the board 3 with six fastening bolts — 4-1 . 
[0025] 

Fig. 9 is a conceptual diagram showing how the case is 
supported when a load is applied in the preferred embodiment 
25 in Fig. 1 . 

jp-ke — driv e — motor — 1-5 — i-s — controlled — b ase d — on — signa-l-s — from 
-t-hre— ee ntroM -e- r 9 pow eire-d--~ by a ba-t-t-er^y— 1-4 . A drive ge-a- r 4 5— i-s 
inserte d — around — fehe — motor — shaft — 4-3-r T-h-e — drive — gear — 
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engages with a middle gear 47, — and the middle gear 47 engages 
with an internal — gear — 4 9 which is provided inside — the wheel 

3-, whereby a rotating force after speed reduction i** 

accordance with gear ratios between the gears — i-s — transmitted 
5 to the wheel 7. 
[0026] 

Figs. 10(a) and 10(b) illustrate a primary portion of 
another preferred embodiment of the present invention, 
wherein Fig. 10(a) is a conceptual diagram as a side view, 
10 and Fig. 10(b) is a conceptual diagram as a bottom view. 

As — shown — irft — Fig. — 4-? — Fig. — 5-7 — tke — controller — 9 — and — t-he 
battery 1 1 — are housed in a case — — a generally center region 
of which — i-s — fix e d — t-e — and — supported — en — the — bottom — surface — eS 

the — board — 3-7 — with — fixing — means — &a? — fixing — bolts — 54-; Thus , — a 

15 front — and — a — rear — ends — o€ — the — case — 1-3 — a^e — free — ends . ¥he 

fixing bolts 51 — should preferably be round head bolts as shown . 
in Fig. — S-r- — Alternatively, — flat head bolts — may be used so — the 
heads wil l not protrude fro m the board 3. 
[0027] 

20 Fig. 11 is a perspective view of the case used in the 

preferred embodiment shown in Figs. 10(a) and 10(b). 

Fixed — supporting by means — eS — the — fixing bolt — 5-1 — may be — a 
single point — support — at — t-he — central — region — &r — a — multi point 

support . 1-f — the — multi point — support — i-s — used, — preferably — as 

25 shown in Fig. — 4-? — the — fixing bolts — — should line up on Line X 

w hich crosses the — board 3, i. e . per pendicularly te the 

longitud inal directions of the board 3. 
[0028] 
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Fig. 12 is a conceptual diagram showing how the case is 
supported when no load is applied in the preferred embodiment 
shown in Figs. 10(a) and 10(b). 



The controller — 9 — ±-s — s upp lied w ith det e ction sign als — fre-m 



a weight — transfer — detection — sensor — 5-3 — placed — closer — te — the 


fore — foot — and — a weight — transfer — detection — sensor — 5-5 — placed 


transfer detection sensor 53 for the fore foot 


is attached to 




-5 — whereas — the 


the — fixed — frame — 2A — which — supports — the — wheel 
weight transfer — detection — sensor — 5-5 — fe^r — the 


rear — foot — ie 



attached to the fixed frame 39 which supports the wheel 7. 
[0029] 

Referring to Fig . 1 3 is a conceptual diagram showing how 
the case is supported when a load is applied in the preferred 

15 embodiment shown in Fig. 10(a) and 10(b). -T-? — the controller 7 

includes — a CPU — 57 — and a driver — 53-= The CPU — 5-7 — is — sup p lie d 

with : — a — voltage — at — a — voltage — dividing — poi nt — P — ef — a — v olt a g e 
divid er — circuit — w hich — -i-s — made — e€ — series — connection — e4 — the 
fore foot and rear foot weight transfer detection sensors — 53-r 

20 -5-5-7 — a — voltage — from — a — sp e ed — sensor — S — provided — by — an — e n co der 
indicating — the — speed — of wheel — 7 ; and — a — drive — current — e-i — the 

drive — motor — — supplied — from — a — feedback — circuit — F-= The — 

•57 — and the driver — 59 — is mounted on a substrate which is made 
of such a material as glass cpoxy resin. 

25 [0030l 

Figs. 14 (a) -14(c) illustrate another preferred embodiment 
of the present invention in which Fig. 14(a) is a conceptual 
diagram as a plan view, Fig. 14(b) is a conceptual diagram 
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showing how the case is supported when no load is applied, 
and Fig. 14(c) is a conceptual diagram as a bottom view, 

5 T-he — weight — transfer — detection — sensors — 8-3-7 58 — £e* — the 

forward — aftd — the — rearward feet — have — the sam e — resistance 

characteristic . When — a — load — ie — applied — from — the — fore — foot , 

the — resistance — valu e — of — the fore — foot — w e ight transfer 

det ect ion — sensor — 83 — d e c re ases — ±n — inv e rse — proporti o n — to — the 

10 load. Wh e n — a — load — i-s — applied — from — the — r ear — foot , the 

resistance — value — &€■ — the — rear — foot — weight — transfer — detection 

sensor 85 — decreases — if* — inverse — proportion — te — the — load. 

Ther e for e, — when there is no — l oad or the same amount of load 
exerted — eft — both — ef — the — detection — sensors — 83 — and — 55-? — the 

15 voltag e — at — the — voltage — dividing — point — P — of — the — voltage 
divider — circuit — becom e s — a — half — of — voltage — divider — circuit 

source — voltage — On — the — other — han d, when — the — rid e r 

transfers — his weight — en — the board — 3-7 — te — increase — the — lo a d — eft 
the — for e foot — w e i g ht — transfer — detection — sensor — 53 — over — t-he 

20 load — eft — the — rear foot — weight — transfer — detection — sensor — 8-8~r 

the — voltage — becomes — higher — than — V— ^-- 1 12 , by — the — amount 

proportional — te — the difference between — the — lo ad s — detected by 

the — two detection — sensors . Likewise , — when — the — rider makes — a 

weight — transfer — te — decrease — the — load on — the — fore foot weight 

25 transfer detection sensor — 83 — to become — smaller — than the — load 
eft — the — rear foot — weight — t ransf e r — - d e t e ction — sensor — 8-8-7 — the 
voltage b e c o mes lower than V -M/2, — by th e amount pr oportiofta-1- 
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te — the — dif f crcncc — between — the — loads — detected — by — the — twe 
detection sensors . — 
[0031] 

Fig, 15( a) is a conceptual diagram show i ng h o w t he c a s e 

5 is supported when a load is applied in the preferred 
embodiment of Figs. 14(a)-14(c), and Fig, 15(b) is a 
conceptual diagram as a bottom view. 

The — GPU — 5^7 — generates — drive — command — signal — (PWM: — Pulse 
Width — Modulation — signal) — wh o s e — pulse — w i dth — repr e sents — the 
10 voltage — at — the — voltage — dividing — point — P — eS — the — v olt a g e 
divider circuit, — and sends the signal to the driver 59 at the 
next stage of the circuit. — Based on the drive comman d signal 
from t h e C PU 5 7 , — th e driver — 5-9 — outputs — a drive current to the 
d ri v e motor 1 5 . 
15 [0032] 

Fig. 1 6 is a conceptual diagram of a section, showing a 
case housing two controllers. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 
20 According — t-e — the — skateboard — 1 — a-s — described — above, — when 
•the — rider — en — the — board — 3 — transfers — hie — weight — te — hie — fore 
foot , — the — GPU — 5^7 — sends — — the — driver — 5-9 — a — drive — command 
signal — which — hae — a — puls e — width — representing — the — differ e nc e 
between — the — loads — en — the — forward foot — side — and — the — rearward 

25 foot — side . The — drive — motor — 1-5 — ±s — supplied — with — a — drive 

eu-r-re-nt — e or res p onding — te — the — pu-tse — widt h-/- — a-n-d — beg-i-ns — te 
acc e lerate or to trav e l forward. — On the other hand, — when the 
rider transfers his weight to his rear foot, — the CPU 57 sends 
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— t-he — driver — B-9 — a — drive — command — oignal — which — h-a-s — a — pulse 
width — representing — t-he — difference — between — fefee — loads — en — t-he 
forward foot side and the rearward foot — side — (a drive command 
signal — w hich — h-a-s — a — reverse — amplitud e — e-f — fe-he — amplitud e — when 
5 the weight transfer is to the fore foot) . — The drive motor 1 5 
is fed with a drive current corresponding to the pulse width; 
and begins to decelerate or to trav e l rearward. 
[00331 

Hereinafter, preferred embodiments of the present 

10 invention will be described with reference to the drawings. 

Referring to Fig. 1 , a skateboard 1 according to a 
preferred embodiment of the present invention includes a board 

_(_deckj 3_. I n fr ont and jear re gions o n a bottom side of the 

board 3, wheels 5 and 7 are provided, respec tiv ely. At a 

15 generally central region of a bottom surface of the boar d 3, a 
case is supported as shown in Fig. 5 and Fig. 6, which houses 
a motor controller 1 2 which preferably includes a drive motor 
controller (control circuit board) 9 and a battery 11 which 
defines a power source of the controller 9. The controller 9 

20 and the battery 1 1 are preferably fixed on a bottom surface of 
the case 13. The battery 11 includes, for example, a 

plurality (for example, sixteen in the present preferred 

embodiment) of cells 11a which are electrically connected in 
series, for example, by welding. The cells 11a are defined by 

25 Ni-Cd battery cells, for example. Note that in Fig. 5 and 
Fig. 6, reference numeral "11b" indicates a connection 
portion, such as a weld joint, for example, at which mutually 
adjacent cells 11a are connected with each other. 
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According to the skateboard 1 — as described; — the case 1 3 is 
fixed at its generally center region with the fixing bolts 51 , 

making fre e the — front a**d rear ends e€ the — case 1-3-r 

Therefore , — even if the load from rider is applied to the board 
5 3 — an-d — a — generally — center — region — of — the — board — 3 — deflects — ±n — a 
downward — direction — en — the — f ulcrums — provided — fey — the — front — anet 
the rear wheels — 5-? — 1 — (e.g. — even if a state change — occurs — from 
a state — in Fig. — 8 — to a state — in Fig. — 9-H — the case — 1-3 — is not 
deformed, and — there — ±-s — ne — adv er s e — influence — en — the — motor 

10 control means — 1-2 — such as — the controller — 9 — and the battery — 44- 

which — a^e — component — susceptible — te — deflection . Therefore , — it 

becomes — possible — &e^e — example , — te — prevent — a wcldmcnt — W-te — from 
coming — e#f — the — ba tt ery — 1 1a, — resulting — in — electrically — op e n 
circuit between the batteries — 11a. Further , — s in c e th e board 3 

15 irs — net — sub j cct — te — a — resisting — force from — the — case — 1-3 — against 
the deflection of the board 3, — good o pcrability by the feet is 
obtained, — and — natural — comfortable — ride — can be — assured du e — te 
suspension . 
[0034] 

20 The board 3 is preferably made of flexible structural 

material such as plywood, so that it is generally horizontal 
as shown in Fig. 8 under no load, but flexes in vertical 
directions under a load as shown in Fig. 9, bringing a center 
portion into a downwardly recessed curve on a front and a rear 

25 wheels 5, 7 serving as fulcrums. Since the flexible 

structural material flexes in vertical directions, it provides 



improved operability by a rider's feet, providing suspension 
which improves riding comfort, as well as contributing to 
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reduced weight. The flexible structural material should 
preferably have a spring coefficient between about 1 5 kg/cm 
and about 30 kg/cm. In the present preferred embodiment, a 
flexible structural material having an approximately 20 kg/cm 
5 spring coefficient (sagging about 1 cm under an approximately 
20 kg load) is preferably used. The flexible structural 
material is also called flexibly bendable material. 

Further, — the — motor — control means — 4-2 — supplies — th e whee l — 7- 
with a rotary pow e r — i« — accordance with detection — signals — from 

10 the — weight — transfer — detection — sensors — S3-, — 5-5-: This — makes 

possible — te — provide — good control — en — the — driv e — e€ — the w h e el — 7- 
in accordance with the weight transfer of the rider, 
[0035] 

Each of the wheels 5, 7 is preferably a single wheel. The 

15 wheel 5 in the front preferably serves as a free wheel whereas 
the wheel 7 at the rear preferably serves as a drive wheel 
which incorporates a drive motor 15, 

N e xt , — F igs . — 10(a) — and — (-fe-) — show another embodiment in whi-e-h 
a case 1 3 is supported on the bottom surface side of the board 

20 3-r- 

In the present embodiment, — as clearly understood from Fig. 

A-A-, the case 4-3 has four ^ed members SA en i-ts twe 

longitudinal — side — surfaces , — each of the rod members — extending 
perpendicularly — te — the — side — surface — at — a — place — closer — te — a 

25 longitudinal — end of the side surface. On the — other hand, — the 

bearrd — 3 — has — a bottom surface provided wit h — tetn? — g-u-ide — r ails 
6-3-7 — each of w hic h has a generally L shaped section a-nd-^e^ves- 
a-s — supporting — means — fef — the — ^ed — members — 6A-. As — clearly 
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understood from Fig. — 1 0 (b) , — each guide rail — &3 — is provided at 

a — place — corresponding — t-e — eae — e€ — the — 3?ed — members — 64-7 a^d 

supports — the — iH3d — member — Under — this — state, the — center 

region of the case — 13 is free. 
5 [00361 

Referring to Fig. 2 and Fig. 3, the free wheel or the 
wheel 5 is rotatably supported by a supporting arm 17. The 
supporting arm 17 is preferably formed in a downward facing U, 
and includes an upper arm portion 17a, and right and left arm 

10 portions 17b. The upper arm portion 17a is supported 

pivotably freely in a range of 360 degrees by a fixed frame 21 
via an arm shaft 19. As shown in Fig. 1, the fixed frame 21 
is integrally fixed to and s upporte d on a bottom surface of 
the board 3 by a plurality of fastening bolts 23, for example. 

15 As shown in Fig. — 4-2-; — the board 3 is upwardly curv ed un der 

no load. The rod members 61 — arc un slidably supported by the 

guide — rails — 6-3-^ On — the — other — hand, — the — board — 3 — flex e s — te 

becom e — flat — under — a — lo a d — a-s — sh o wn — ±-n — Fig. — I^B-7 — a^d — the — red 
members — 6-4 — in the — case — 4-3 — becomes — slidable in — the — fore and 

20 a#t — directions — with — respect — te — the — guide — rails — 6-3-^ Other 

arrange ments — a^e — the — same — as — if* — t h e pre v ious — embodim e nt , — s-e 
d e script i on will not be repeated here. 
[00371 

Each of the right and the left arm portions 17b has a long 
25 hole 25 which extends in forward and rearward directions. The 



long hole 


25 is provided 


with 


a wheel attaching 


shaft 27 which 


rotatably 


supports the 


wheel 


5. Therefore, 


the attaching 


location 


of the front 


wheel 


or the wheel 5 


is adjustable 
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within the long hole 25 by moving the wheel in the forward or 
rearward direction for a desired turning characteristic of the 
skateboard 1 . 

A ccor ding to — the present — embodiment , — e ven when — the — rider 
5 applies his — load onto the board 3, — making a generally center 
region of the board 3 displace — (flex) — in vertical directions, 
the — guide — rails — 6-3 — which — support — the — case — 4-3 — moves — 3rR — the 

fore and aft directions accordingly to the amount o# 

displacement , — i.e. — the — front guide — rails — 6-3 — move — forward and 

10 the rear — guide — rails move — rearward , — reducing the deformat io n 
load, — vibration and so on exerted on the case — 4-3-= — Use of the 
skateboard under such a condition docs not deform the case 1 3 
and — s-e — there — is — no — ad v er s e — influenc e — ob — the — motor — con trol 
means — 1-2 — including — the — controller — 9-, — the — battery — \A — and — se 

15 ob-^ Further , — since the board 3 is not subject to a resisting 

force from the case 13 against the deflection of the board 3, 

good — operability — by the feet is obtained, and — natural 

eoffl f ortable ride can be assur e d due to suspension. 
[00381 

20 Referring to Fig. 2 Ncxt, — Figs . — 1 4 (a) — (-ef and Fig- — *n — a 
hollow — fixed — sleeve — 2-9 — ars — provided — inside — the — drive — wheel — 
the wheel 7, — and the drive motor — 1 5 is — fixed within the fixed 
sleeve — 29-, — A bearing 31 — is provided on each side of the — fixed 
sleeve — 29-. The — bearings — 3^1 — rotatably — support — the — wheel — 7-r 

25 The fixed sleeve 20 has two side portions 29a, — each integrally 
fixed — te — aed — supported — by — a — supporting — EHrm — 3-5 — vie — a — wheel 
attaching shaft — 3 -s . 15(a) and (b) show another embodiment in 
which a case 13 is supported on the bottom surface side of a 
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board 3 . 

In the present embodiment, — four sets of bolts 65 and nuts 
67 arc used as supporting means, — and the case 1 3 — is provided 
with — four — long — through h o l e s — &9 — fe-3? — insertion — &4 — the — b olts 

5 The — bolts — 6-5 — should preferably be — flat headed — — that 

the heads of bolts — 65 will not protrude on the upper surface 
of the board 3 but will become flush with it, 
[0039] 

The supporting arm 35 is preferably formed in a downward 

10 facing U, and includes an upper arm portion 35a, and right and 
left arm portions 35b which provides a fixed support to the 
side portions 29a of the fixed sleeve 29. The upper arm 
p ortion 35a is pivotable freely in a range of 360 d egrees 
around an arm shaft 37, and is supported by a fixed frame 39. 

15 The fixed frame 39 is integrally fixed to and supported on a 
bottom surface of the board 3 by a plurality of fastening 
bolts 41, for example. 

Usin g — t-he — bo-Its 6 5 — and — the — n-u-t-s — 6-7 — as — deser-ibed — abeve-,- 
the — case 13 — ie — suspended on — the bottom — surface — side — e4 — the 

20 board — 3 — at — a — space — therefrom, — a-s — shown — ±n — Fig. — 4-4 — under — n-e 

load. Under a load, — the board 3 — flexes downward as shown in 

Fig. — — and the — bolts — 65 move — in the — long holes — 6-9 — toward 

the — center — eS — the — board — 3^ Other — arrangements — a-re — the — same 

as — ±n — the — previous — embodiments , — se — description — will — net — be 

25 repeated here. 
[0040] 

The drive motor 15 is controlled based on signals 



supplied from the controller 9, which is powered by a battery 
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11, A drive gear 45 is inserted around the motor shaft 43. 
The drive gear 45 engages with a middle gear 47, and the 
middle gear 47 engages with an internal gear 49 which is 
provid ed inside the wheel 7 , whereby a rotati ng force after 
5 speed reduction in accordance with gear ratios between the 
gears is transmitted to the wheel 7. 

According — te — t-he — present — embodiment , — even when — t-h-e — rider 
applies his load onto the board 3, — making a generally center 
region of the bo a r d 3 displ ac e — (flex) — in vertical directions, 

10 the bolts — 6-5 — and the nuts — 67 which — support — the case — 4-3 — moves 
ift — t-he — directions — indicated by Arrow A — (-irft — Fig. — 4-4 — an-d — Fig . 
15), — accordingly to — t-he — amount — of displacement, — re d ucing the 
deformation load, — vibration and so on exerted on the ca s e 1 3. 
Us e — o€ — t-he — skateboard under — such — a condition does — ne-t — deform 

15 the case 1 3 and so there is no adverse influence on the motor 
control means — 1-2 — including the controller 9, — the battery — 4-4 

and so on. Furth er, — since — the board — 3 — is — net — subj e ct — — a 

re s is ti n g — force — f r om — the cas e — 1-3 — against — t-he — d eflecti on of 

t-he — board — 3-, — good — operability — by — t-he — feet — ±s — obtained, — and \ 

20 natural comfortable ride can be assured due to suspension. 
[0041 1 

As shown in Fig. 1 and Fig. 5, the controller 9 and the 
battery 11 are housed in a case 13, an approximately central 
region of which is fixed to and supported on the bottom 
25 surface of the board 3, with a fixing element such as fixing 
bolts 51, for example. Thus, front and rear ends of the case 
13 are free ends. The fixing bolts 51 are preferably round- 



head bolts as shown in Fig. 5. Alternatively, flat-head bolts 
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may be used so the heads will not protrude from the board 3. 
Many other fixing elements and materials may be used to fix 
the case 13 to the board 3. 



5 3-t — should — be — noted — here — that — n-e^ — only — t-he — rear — wheel — 1- 

bta-fe — also the — front — wheel — 5 — may — be — a — drive — wheel . I-n — this 

case , — fe-fce — wheel — 5 — i-s — also — provided — with — a — drive — motor — 
When both of t he whe els 5, — 7 serve as th e dr iv e wheels, — it is 
preferable — as — s how n in Fig. 16, — that — two controllers — 9a are 
10 used respectively for the wheels 5, 7 , — and the cont rollers 9a 
should be housed in the case 13. 
[0042] 

A __f ixed _ support via the fixing bol t 51 may be a single- 
point support at the approximate central region or a multi- 

15 point support. If the multi-point support is used, preferably 
as shown in Fig. 1, the fixing bolts 51 are preferably 
arranged to be aligned along Line X which crosses the board 3, 
i.e., substantially perpendicularly to the longitudinal 
directions of the board 3. 

20 Further, — feke — fixing means — feae — fixing a generally — center 
portion of the case 13 onto the bottom surface of the board 3 
is not limited to the fixing bolt 51 , — but may be others such 
as an adhesive. 
[0043] 

25 The controller 9 is supplied with detection signals from 

a weight transfer detection sensor 53 located closer to the 
fore foot and a weight transfer detection sensor 55 placed 



closer to the rear foot as shown in Fig. 2. The weight 
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transfer detection sensor 53 for the fore foot is attached to 
the fixed frame 21 which supports the wheel 5 whereas the 
weight transfer detection sensor 55 for the rear foot is 
attache d to the fixed frame 39 which supports the wheel 7 . 
5 5%e — board — 3 — ±-s — net — limited — to wood, — bu^t — may be — made — e# 
other flexible structural member such as a synthetic resin. 
[0044] 

Referring to Fig, 7 , the controller 7 includes a CPU 57 
and a driver 59. The CPU 57 is supplied with a voltage at a 

10 voltage dividing point P of a voltage divider circuit which 
includes a series connection of the fore-foot and rear-foot 
weight transfer detection sensors 53, 55; a voltage from a 
speed senso r S provided by an encoder indicating the speed of 
wheel 7; a nd a _d r iv e cu r re nt of t he drive motor 1 5 supplied 

15 from a feedback circuit F. The CPU 57 and the driver 59 are 
mounted on a substrate which is preferably made of a material 
such as glass-epoxy resin or other suitable material. 
[0045] 

The weight transfer detection sensors 53, 55 for the 
20 forward and the rearward feet preferably have the same 



resistance 


characteristic. When a load is applied from the 


fore foot, 


the resistance value of the fore foot weight 


transfer detection sensor 53 decreases in inverse proportion 


to the load. When a load is applied from the rear foot, the 


resistance 


value of the rear foot weight transfer detection 


sensor 55 


decreases in inverse proportion to the load. 


Therefore, 


when there is no load or the same amount of load 


exerted on 


both of the detection sensors 53 and 55, the 
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voltage at the voltage dividing point P of the voltage 
divider circuit becomes one half of voltage divider circuit 

source voltage V. On the other hand, when the rider 

t r an s f e r s his we i gh t on t he board 3, to increase the load on 

5 the fore-foot weight transfer detection sensor 53 over the 
load on the rear-foot weight transfer detection sensor 55, 
the voltage becomes higher than V*1/2, by an amount that is 
proportional to the difference between the loads detected by 
the two detection sensors. Likewise, when the rider makes a 

10 weight transfer to decrease the load on the fore-foot weight 
transfer detection sensor 53 to become smaller than the load 
on the rear-foot weight transfer detection sensor 55, the 

voltage bee ome s 1 owe r than V * 1/2, by an amount that is 

proportional to the difference between the loads detected by 

15 the two detection sensors. 

[0046] 

The CPU 57 generates a drive command signal (PWM: Pulse 
20 Width Modulation signal) whose pulse width represents the 
voltage at the voltage dividing point P of the voltage 
divider circuit, and sends the signal to the driver 59 at the 
next stage of the circuit. Based on the drive command signal 
from the CPU 57, the driver 59 outputs a drive current to the 
25 drive motor 1 5 . 
[0047] 

According to the skateboard J fee — pre sent — i n v e-n- t ion b e-i-ng 
thus — far described and illustrated in detail, — arfe — ±-s — e bv i ous 
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that these description and drawings only rcprcocnt an example 
e-i — the — present — invention, — emd — should not — be — interpreted — e^s 

limiting the invention. The spirit and scope of the present 

invention — ±s — onl y — limited by words — us ed — in — trhe — accompanied 
5 claims . 

1 as described above, when the rider on the board 3 
transfers his weight to his fore foot, the CPU 57 sends to 
the driver 59 a drive command signal which has a pulse width 
representing the difference between the loads on the forward- 

10 foot side and the rearward-foot side. The drive motor 15 is 
supplied with a drive current corresponding to the pulse 
width, and begins to accelerate or to travel forward. On the 
other hand , when the rider tran s fe rs his weight to his rear 
foot, the C PU 57 s ends to the driver 59 a dr iv e c om man d 

15 signal which has a pulse width representing the difference 
between the loads on the forward-foot side and the rearward- 
foot side (a drive command signal which has a reverse 
amplitude of the amplitude when the weight transfer is to the 
fore foot). The drive motor 15 is supplied with a drive 

20 current corresponding to the pulse width, and begins to 
decelerate or to travel rearward. 
[0048] 



According to the skateboard 1 as described above, the case 
13 is fixed at its generally central region by the fixing 



bolts 


51 


, for example, 


thereby freeing up the 


front and rear 


ends 


of 


the case 1 3 . 


Therefore, even if the 


load from the 


rider 


is 


applied to the 


board 3 and a generally 


central region 



of the board 3 deflects in a downward direction on the 
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fulcrums provided by the front and the rear wheels 5, 7 (e.g., 
even if a state change occurs from a state in Fig. 8 to a 
state in Fig. 9), the case 13 is not deformed, and there is no 

adverse influence on the motor controller 1 2 inc luding the 

5 drive motor controller 9 and the battery 1 1 which are 
susceptible to deflection. Therefore, it becomes possible for 
example, to prevent a weld joint 11b from coming off the 
battery 11a, resulting in an electrically open circuit between 
the batteries 11a. Further, since the board 3 is not subject 
10 to a resisting force from the case 13 against the deflection 
of the board 3, good operability by the rider 's feet is 
obtained, and a natural comfortable ride can be assured due to 
su spen sion . 
[0049] 

15 Further, the motor controller 12 supplies the wheel 7 with . 

a rotary power in accordance with detection signals from the 
weight transfer detection sensors 53, 55. This makes possible 
to provide good control on the drive of the wheel 7 in 
accordance with the weight transfer of the rider. 

20 [0050] 

Next, Figs. 10(a) and (b) show another preferred 

embodiment in wh i ch a case 13 is s upported on the botto m 

surface side of the board 3. 
[0051 ] 

25 

In the present preferred embodiment, as clearly understood 
from Fig. 11, the case 13 preferably includes four rod members 
61 on its two longitudinal side surfaces, each of the rod 
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members extending substantially perpendicularly to the side 
surface at a place closer to a longitudinal end of the side 
surface. On the other hand, the board 3 has a bottom surface 

provided with four gu i de rails 6 3, eac h of which has a 

5 generally L-shaped section and serves as supports for the rod 

—* — — >■ ■ . ffr . - — — — - ......... - — ■ — — ■ — — — — 

members 61. As clearly understood from Fig. 10(b), each guide 
rail 63 is provided at a location corresponding to one of the 
rod members 61 , and supports the rod member 61 . Under this 
state, the center region of the case 13 is free. 
10 [0052] 

As shown in Fig. 12, the board 3 is upwardly curved under 
no load. The rod members 61 are non-slidingly supported by 
the guide rails 63. On the other hand, the board 3 flexes to 
become flat un der a load as shown in Fig. 13 , and the rod 
15 members 61 in the case 13 becomes slidable in the fore-and- 
aft directions with respect to the guide rails 63. Other 
arrangements are the same as in the previous preferred 
embodiment, so the description of these common features will 
not be repeated here. 

20 [0053] 

According to the present preferred embodiment, even when 

the rider ap plies a load onto the boar d 3, causing a 

generally central region of the board 3 to be displaced 
(flexed) in the vertical directions, the guide rails 63 which 
25 support the case 13 moves in the fore-and-aft directions 
according to the amount of displacement, i.e. the front guide 
rails 63 move forward and the rear guide rails move rearward, 
reducing the deformation load, vibration and so on exerted on 
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the case 13, Use of the skateboard under such a condition 
does not deform the case 13 and so there is no adverse 
influence on the motor controller 1 2 including the controller 

9, the ba t tery 1 1 and so on. Furthe r, since the board 3 i s 

5 not subject to a resisting force applied from the case 13 
against the deflection of the board 3, good operability by 
the rider / s feet is obtained, and a natural comfortable ride 
can be assured due to suspension. 
[0054] 

10 Next, Figs. 14 (a) -(c) and Figs. 15(a) and (b) show 

another preferred embodiment in which a case 1 3 is supported 
on the bottom surface side of a board 3. 

In the p re sen t preferred embodiment , f o u r set s of bolts 
6J? and nu ts 67__ are preferabl y used as supports, and t he ca se 

15 13 is provided with four long through holes 69 for insertion 
of the bolts 65. The bolts 65 should preferably be flat- 
headed so that the heads of bolts 65 will not protrude on the 
upper surface of the board 3 but will become flush with it. 
[0055] 

20 Using the bolts 65 and the nuts 67 as described above, 

the case 13 is suspended on the bottom surface side of the 

board 3 spaced at a dis t ance therefrom, as shown in Fig. 1 4 

under no load. Under a load, the board 3 flexes downward as 
shown in Fig. 15, and the bolts 65 move in the long holes 69 

25 toward the center of the board 3. Other arrangements are the 
same as in the previous preferred embodiments, so description 
of the common features will not be repeated here. 



[0056] 
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According to the present preferred embodiment, even when 
the rider applies his load onto the board 3, causing a 
generally central region of the board 3 to be displaced 
( fle xed) in vertical directions, the bolts 65 and the nuts 67 
5 which support the case 1 3 move in the directions indicated by 
Arrow A (in Fig. 14 and Fig. 15), according to the amount of 
displacement, reducing the deformation load, vibration and so 
on exerted on the case 13. Use of the skateboard under such 
a condition does not deform the case 1 3 and so there is no 

10 adverse influence on the motor controller 12 including the 
controller 9, the battery 11 and so on. Further, since the 
board 3 is not subject to a resisting force from the case 13 
against the deflection o f t he board 3 , good operability by 
the rid er ^s__ feet is obt ain ed, a nd a natural comfortable r ide 

15 can be assured due to suspension. 
[0057] 

It should be noted here that not only the rear wheel 7 
but also the front wheel 5 may be a drive wheel. In this 
case, the wheel 5 is also provided with a drive motor 15. 
20 When both of the wheels 5, 7 serve as the drive wheels, it is 
preferable as shown in Fig. 16, that two controllers 9a are 
used respectively for the wheels 5, 7, and the controllers 9a 
should be housed in the case 13. 
[0058] 

25 Further, the fixing element arranged to fix a generally 

central portion of the case 13 onto the bottom surface of the 
board 3 is not limited to the fixing bolt 51 , but may be 
constituted by other fixing elements or materials such as an 
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adhesive . 

[0059] 

The board 3 is not limited to wood, but may be made of 
other flexible structural members such as a synthetic resin . 
[ 00 60] 

The present invention being thus far described and 
illustrated in detail, it is obvious that these descriptions 
and drawings only represent examples of preferred embodiments 
of the present invention, and should not be interpreted as 
limiting the present invention. The spirit and scope of the 
present invention is only limited by words used in the 
following claims. 



